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DETAILED ACTION 



Claim Rejections - 35 USC §102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form 
the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a 
foreign country or in public use or on sale in this country, more than one year 
prior to the date of application for patent in the United States. 

Claims 1,2 and 10 are rejected under 35 U.S.C. 102(b) as being anticipated by Wang 

etal.(US 6,074,922). 

Re. claim 1, Wang et al. discloses a method of manufacturing a semiconductor device 
with a semiconductor body of a semiconductor material, the semiconductor device 
including field effect transistor having a source and drain region at a surface of the 
semiconductor body, and having a gate region between the source and drain region , 
the gate region including a semiconductor region of a further semiconductor material 
that is separated from the surface of the semiconductor body by a gate dielectric, the 
method comprising: forming a gate dielectric (14) on the surface of the semiconductor 
substrate(same as semiconductor body)(10); forming a semiconductor region (16) on 
the gate dielectric (14); depositing a sacrificial region(30) on top of the semiconductor 
region(16); after depositing the sacrificial region(30), forming spacers(34) adjacent to 
the gate region for forming the source and drain regions; forming the source and drain 
regions(36) on the surface of the semiconductor body ; after forming the source and 
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drain regions, selectively etching the sacrificial region(30) with respect to the 
semiconductor region; depositing a metal layer (40) on the source region, drain region, 
and the gate region(Figure 6); forming a compound(42) that includes at least a portion 
of the source and drain regions, of the metal layer and the semiconductor material(Note: 
the metal is on the portions of the source and drain which makes the source and drain 
portions with metal and so the limitation of claim for forming the compound that includes 
at least a portion of the source and drain regions of the metal layer and the 
semiconductor material) ; and forming a compound that includes at least a substantial 
portion of the further semiconductor material, of the metal layer and further 
semiconductor material(Figure 8). 

Re. claim 2, Wang et al. discloses having the sidewall spacers(same as spacers)(34) 
formed by depositing a layer of dielectric material on top of the substrate on which the 
gate region comprising the conductive layer(16) and the dielectric layer(same as 
sacrificial region) (30) is present and by subsequently removing the deposited 
layer on top of and on both sides of the gate region by etching (Column 3, line 53-57). 

Re. claim 10, Wang et al. discloses a semiconductor device comprising a field effect 
transistor obtained by a method as claimed in any of the preceding claims. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 
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(a) A patent may not be obtained though the invention is not identically disclosed 
or described as set forth in section 102 of this title, if the differences between the 
subject matter sought to be patented and the prior art are such that the subject 
matter as a whole would have been obvious at the time the invention was made 
to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was 
made. 

The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148 USPQ 459 
(1966), that are applied for establishing a background for determining obviousness 
under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

This application currently names joint inventors. In considering patentability of the 

claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of the 

various claims was commonly owned at the time any inventions covered therein were 

made absent any evidence to the contrary. Applicant is advised of the obligation under 

37 CFR 1 .56 to point out the inventor and invention dates of each claim that was not 

commonly owned at the time a later invention was made in order for the examiner to 

consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 

prior art under 35 U.S.C. 103(a). 



Claims 3-7 and 9 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Wang et al.(US 6,074,922) in view of Hashimoto(US 2001/0003056). 
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Re. claim 3, Wang et al. discloses all the limitations except having the semiconductor 
region completely consumed during the formation of the compound of the metal and the 
further semiconductor material. 



However, Hashimoto discloses having gate electrode(120)(same as semiconductor 
region) completely consumed during the formation of the CoSi.sub.2 layer(same as 
compound )of the metal layer and the further semiconductor material(Para[0096],line 1- 
2)- 



It would have been obvious for one with ordinary skill in the art at the time the invention 
was made to modify Wang et al. as taught by Hashimoto to have the semiconductor 
region completely consumed during the formation of the compound of the metal and the 
further semiconductor material to minimizes the wiring resistance of the gate electrode 
(Para[0094],line 4-5). 



Re. claim 4, Wang et al. discloses all the limitations except the limitations disclosed in 
claim 4. However, Hashimoto teaches the formation of the CoSi.sub.2 layer(same as 
compound ) between the metal and the semiconductor material and the metal and the 
further semiconductor material is carried out in two separate heating steps, the first 
heating step resulting in an intermediate compound with a low 
content of the semiconductor material or of the further semiconductor material and in 
the second heating step the intermediate compound being converted to the compound 
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having a higher content of the semiconductor material or of the further semiconductor 
material(Para[0096]). 

It would have been obvious for one with ordinary skill in the art at the time the invention 
was made to modify Wang et al. as taught by Hashimoto to have the formation of 
compound with two step heating to have he surface portion of the 
Co.sub.2Si layer or CoSi layer prevented from being exposed during the high- 
temperature reaction and is therefore silicon-rich so that the surface energy of the 
Co.sub.2Si layer or CoSi layer is lower than in the conventional 
embodiment. As a result, agglomeration is less likely to occur at the surface of the 
Co.sub.2Si layer or CoSi layer so that a gate electrode composed of the CoSi. sub. 2 
layer with good uniformity in reaction thickness is formed(Para [0097]. 

Re. claims 5, Wang et al. discloses all the limitations except the limitations disclosed in 
claim 5. 

However, Hashimoto teaches that between the two heating steps, a part of the cobalt 
film (same as metal layer) which has not reacted to form the intermediate compound is 
removed by etching (Para [0073], line 6-9). 

It would have been obvious for one with ordinary skill in the art at the time the invention 
was made to modify Wang et al. as taught by Hashimoto to have cobalt film (same as 



Application/Control Number: 10/539,224 Page 7 

Art Unit: 2895 

metal layer) which has not reacted to form the intermediate compound is removed by 
etching so that agglomeration is less likely to occur at the surface of the Co.sub.2Si layer 
or CoSi layer so that a gate electrode composed of the CoSi.sub.2 layer with good 
uniformity in reaction thickness is formed([Para[0097]). 



Re. claim 6, Wang et al. discloses all the limitations except the limitations disclosed in 
claim 6. 

However, Hashimoto teaches having a silicon film(same as layer )of the further 
semiconductor material is deposited on the surface of the gate electrode(same as 
semiconductor body ). 

It would have been obvious for one with ordinary skill in the art at the time the invention 
was made to modify Wang et al. as taught by Hashimoto to have a layer deposited on 
the surface of the gate electrode to minimizes the wiring resistance of the gate electrode 
(Para[0094],line 4-5). 

Re. claim 7, Wang et al. discloses all the limitations except the limitations disclosed in 
claim 7. However, Hashimoto teaches that after the second heating step, a part of the 
silicon film(same as layer)of the further semiconductor material which 
has not reacted to form the compound is removed by etching(Para[0080],line1-3). 
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It would have been obvious for one with ordinary skill in the art at the time the invention 
was made to modify Wang et al. as taught by Hashimoto a part of the silicon film(same 
as layer)of the further semiconductor material which has not reacted to form the 
compound is removed by etching to achieve a higher speed operation and low power 
consumption(Para[0089],line 1 5-1 6). 

Re. claim 9 as discussed above in claim 4, Wang et al. and Hashimoto discloses 
semiconductor material chosen is silicon (column 3Jine 11-13), and for the metal silicide 
layer(same as compound)(42) for the compound of the metal and the semiconductor 
material and the further semiconductor material a metal silicide is chosen(column 4, line 
1-8, Wang etal. ). 

Claim 8 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Wang et al.(US 6,074,922) in view of Wu(US 6,348,390). 

Re. claim 8 as discussed above in claim 1, Wang et al. discloses all the limitations as 
discussed above in claim 1 except after the formation of the compounds of the metal 
and the semiconductor material and of the metal and the further semiconductor material, 
the spacers are removed. 
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However, Wu discloses after the formation of the metal silicide layer(same as 
compound)(28) of the metal and semiconductor material(column 5, line 54-58), the 
spacers(22) are removed(Column 6, line 1-2) to form extended source/drain region. 

Therefore it would have been obvious for one with ordinary skill in the art at the time the 
invention was made to provide Wang et al. structure with method of removing spacer of 
Wu et al. to form extended source/drain region. 

Response to Arguments 

In response to applicant's argument, Page 5, lines 13-17, " the office action 
erroneously asserts that Wang teaches forming titanium silicide 42 from metal layer 40 
and polysilicon gate 16, instead the cited portions of Wang teach that the titanium 40 is 
transformed into titanium silicide 42 by a thermal annealing cycle", the claim 1 does not 
teach the method of forming a compound from the metal which makes the limitation 
read the prior art. Office personnel are to give claims their broadest reasonable 
interpretation in light of the supporting disclosure. In re Morris, 127 F.3d 1048, 1054- 
55, 44 USPQ2d 1023, 1027-28 (Fed. Cir. 1997). Limitations appearing in the 
specification but not recited in the claim are not read into the claim. In re Prater, 415 
F.2d 1393, 1404-05, 162 USPQ 541, 550-551 (CCPA 1969). See *also In re Zletz, 
893 F.2d 319, 321-22, 13 USPQ2d 1320, 1322 (Fed. Cir. 1989) ("During patent 
examination the pending claims must be interpreted as broadly as their terms 
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reasonably allow. . . . The reason is simply that during patent prosecution when claims 
can be amended, ambiguities should be recognized, scope and breadth of language 
explored, and clarification imposed. ... An essential purpose of patent examination is 
to fashion claims that are precise, clear, correct, and unambiguous. Only in this way 
can uncertainties of claim scope be removed, as much as possible, during the 
administrative process."). 



Conclusion 

1 . THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1 .136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the mailing date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to ANKUSH k. SINGAL whose telephone number is 
(571)270-1204. The examiner can normally be reached on monday-friday 7am-5pm 
EST. 



Application/Control Number: 10/539,224 Page 1 1 

Art Unit: 2895 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Drew Richards can be reached on (571)272-1736. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/Fernando L. Toledo/ 

Primary Examiner, Art Unit 2895 

/Ankush k Singal/ 
Examiner, Art Unit 2895 



